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Abstract

In our paper, we analyze issues concerning sustainability of natural resource consumption
involving contemporary problems emerging from their increasing scarcity. After brief historical
outline, we discuss issue of natural resource use according to various policy approaches
dealing with tax policy, externalities, institutions and technological progress.
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1 INTRODUCTION

Mankind has experienced robust economic and papulaxpansion during last two centuries.
Industrial development and rise in the life levedpectancy were accompanied by increasing
consumption of natural resources. It did not takecintime for people to imagine possible
consequences of growth by running out of its funelatals.

2 BODY OF THE PAPER

2.1 History of debate over sustainability issue

There is to say that historically first roots obtight concerning sustainable use of natural ressurc
could be traced back to era far before the incalstvolution, to of 18 century, when people firstly
expressed their views on sustainability of resousse in the area of forestry, claiming that
overexploitation will lead to total deforestificati in England

But the very first famous contemplations on scgrais. growth issue were made by classic
economist T. Malthus (1798), arguing in marginak$gle of productivity, population and food
supply growth functions, claiming that populatiagth is unsustainable according to food resource
limitations.

In addition to that, there also existed views, @s@nted by utilitarian and classic economist Jgyvon
who claimed that overexploitation of limited resoes and running out of coal will lead to social
turmoil and total decomposition of industrial stures according to phenomenon of massive coal
consumption during industrial revolution in Greait&n’.

On the contrary to previous theories, it is cruttaémphasize factor of technological change, which
increases resource use efficiency. Technologicartions are more expensive and less efficient in
the beginning, but as research continues, it bringaer technologies, which tend to increase
efficiency of natural resource use. Technologies abntribute to solution of scarcity problem over
time and offer substitutes to conventional natwghaustible resources. Solutions to scarcity
problems arrive, when there are incentives to pi@sgolutions. If natural resource supplies aredein
still less abundant and being more exhausted, almiis being reflected through price mechanism
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and signaling to economic agents, who use theseimess. Signals create incentives for development
of new technologies. Costs for development andsitian to new technological platform imply
growing fixed cost on technologies and costs canngrresearch, but only to some point. After a
threshold when basic problem is solved, additioratarch adds only to cost decline over time by
contributions to utilizing already existing techogies. If we tried to graphically describe this
phenomenon, it would be most probably graph of esing function composed of inverted U
curves.

Although previous arguments were not without someritnthis one is clearly consistent with
empirical evidence. England dibt run out of woods, but used coal as substitudedtrial countries
did not run out of coal, because of replacementibyThere exists hypothesis, that the oil will be
replaced by different technological solution, whiehll determine energetic sustainability for
following periods.

Another variable which makes this problem more demps the time dimension. What if the
signaling process was imperfect or failed for sgesson in time? Is there possibility to get in some
kind of “technological transition trap”, if the pe for using conventional resources would be high
and growing and remaining supplies would be insigfit, while technological development of new
technological solutions would be in first phased trus expensive to far to be implemented in daily
use?

2.1 Challengesfor technological research and economic policy

Next significant problem concerning transition &atively unlimited renewable and cleaner energy
supplies is that newer technologies were for a lamg less competitive in prices. Relatively long
and stable price of oil created disincentives tegtments in alternative sources of energy. Aftler o
shocks in 1970°s, Gulf war, war in Irag and othestdrs including growing energy demand from
India and China, price of oil increased over $92 parrel, offering sufficient space for other
alternative sources of energy. For instaficgugar cane based ethanol is already competititre w
gasoline. Natural gas seems to be relatively crmdystitute, at $30 per oil barrel equivalent,
although it is not absolutely clean. Coal to ligeguivalent is also promising at $35-40 per oirblar
equivalent. Coal supplies, at current technolodeatl, can cover world consumption for following
180 years, although research concerning, @npression ( elimination of possible impact oobgl
warming) did not yet bring technology to solve tpioblem. Biodiesel is interesting alternative,
tough rising moral issue. Being competitive at $86per oil barrel equivalent, burning food would
be unacceptable, while people in other parts ofvibdd are suffering from starvation. Energetic
source which could decrease carbon emissions to merhydrogen. Resources for hydrogen
extraction are practically unlimited, but it becameconomically efficient when prices of broadly
established oil cross $90. There exist also otheap technologies with various degree of pollution,
but how should the application look like?

Almost two-thirds of recent global growth in oilrdand has come from China and other economies
with lower per capita national income. While wodidl production is expected to increase 30 percent
by 2030“, there is to note that total production will haeebe adjusted in structure in favor of
alternative energy, because of other backside teffecexternalities — related to possible adverse
impacts and risks of global warming.

We have to underline implementing clean technobgierucial in developing economies, because if
they built up their energy sectors on principledovf cost and polluting plants, it would be hardly
replaceable by clean and sustainable technologiesing obstacles in transition to cleaner
technologies referring to high- income countriesanition costs would be immense and countries
without higher per capita incomes would not spemeirtexpenditures on other than basic and
primary problems, handling environmental issue as one of secontiks somewhere in future.
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Huge expansion of polluting energy sector in néxty8ars would also be the environmental thread
for the rest of the world; it would be environmdlythazardous and unsustainable.

In this process, richer countries and internatidnatitutions should support the transfer of clean
technologies to developing countries; internatianatitutions should prevent investors from policy
risks and assist in building transmission infrasice; investors will not be willing to undertake
building up great plants and be involved in sucteesive projects based on uncertain processes.
This indicates substantial public subsidies to supihe emergence of clean energy séctor

In our eyes, governments should impose as low taggsossible on clean sources of energy. Tax
breaks motivate investor entrepreneurial activiied innovations in emerging sector. Transition to
diversified energy sectors and building it up omad principles could be less painful and more
motivating.

The most significant challenge for economic poligyo create incentives and change preferences to
natural resource sustainability. Tax policy is afigpossible approaches. This is not always, but in
general most certain way to change preferencerdividuals, because effectiveness of this policy
depends upon elasticity of demand and varies auptd features of markets. Taxes which should
internalize negative externalities are imminent érphilosophy of social regulation coming from
welfare economics presented by professor Pigou.usebay, that elasticity of price demand is
relatively low, then, higher prices may occur afit@eposing tax but high dependence on resource
does not offer sudden response in change of cortBumpattern. Tax burden creates economic
distortions in short term with negligible impact consumption. Econometric research demonstrates,
that in next period, price elasticity changes @3+o -0,6) because of substitutes involvemertieOt
recent studies measured price elasticity of engrigidong-term and found it to be -0,8 and -1,1 for
total consumption by households, - 1 for fieRhis means that tax policy has substantial imfbee

on consumption patterns in long term and is effici€onsidering opposite extreme, If the demand
for of oil, i.e. in California is highly price elés, then, tax policy has no effect on change of
consumer preferences, but on producers, (Elasticity be also influenced by accessablity,
distribution, competition and so on) limiting secédficiency. Such a tax is not Pigouvian becatse i
does not deal with change of attitudes of pollutbogsumers. Tax policy should be balanced and
used in case of inelastic demand.

In the case of Slovak Republic, the use of econdnstruments in environmental policy is quite
developed, but the concept of Pigouvian taxes wasorporated in the meaning of green tax (e.qg.
in form of aditional tax on energy, so called Q@xes) as it was applied for example in Sweden.
Therée8 are but economic instruments, such as chamdpsh could have similar effects as mentioned
taxes”.

3 CONCLUSION

Exploitation of natural resources and technologinabvation has raised its awareness, also with
rising of oil prices and its limited amount reacleabn the Earth. There are few mechanisms which
were adopted to cure this exploitation, as transfalean technologies from high-income to low —
income countries, energy (GQ taxes or other economic instruments, such asgeba green
subsidies, penalties, etc.. Despite this wide spectof economic or other tools to treat this
exploitation it could be also relevant to ask theesgion, if their use is not dependent mostly on
political will and/or social preference for thesau
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